Methyl p-hydroxyphenyllactate and nuclear type II binding sites in malignant cells: metabolic fate and mammary tumor growth.
Previous studies in our laboratory demonstrated that methyl p-hydroxyphenyllactate (MeHPLA) is an important cell growth-regulating agent which binds to nuclear type II binding sites in normal and malignant cells. Furthermore, this compound is deficient in a variety of rat and mouse mammary tumors and human breast cancer preparations, and this deficiency correlates with the loss of regulatory control. The present studies were performed to examine the metabolic fate of [3H]MeHPLA in mouse mammary tumors. Stable analogs of this compound such as 4,4'-dihydroxy benzylidene acetophenone were also assessed for nuclear type II site binding affinity and their ability to inhibit mammary cancer cell growth and proliferation in vitro and in vivo. The results demonstrate that mouse mammary tumors contain esterase activity which hydrolyzes MeHPLA to p-hydroxyphenyllactic acid, and this was the only major metabolite detected in these tumor preparations in vitro or in vivo. 4,4'-Dihydroxy benzylidene acetophenone, an esterase-stable MeHPLA analog, was found to bind with high affinity to nuclear type II sites but not the estrogen receptor, was capable of occupying type II sites in cultured MCF-7 cells, and inhibited the proliferation of these cells in concentrations which directly correlated with type II binding site occupancy. Similarly, 4,4'-dihydroxy benzylidene acetophenone administration by silastic implant or injection resulted in a dose-dependent inhibition of the growth of transplantable mammary tumors in mice, suggesting that this stable analog mimicks MeHPLA as a cell growth-regulating agent. Taken together, these results suggest esterase hydrolysis of MeHPLA in mammary tumors may result in a deficiency in this compound which correlates with a loss of regulatory control.